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Foreword 


The  study  reported  herein  was  conducted  under  the  general  super- 
vision of  the  Engineering  Design  Criteria  Branch,  Soils  and  Pavements 
Laboratory,  of  the  U.  S.  Army  Engineer  Waterways  Experiment  Station 
(WES),  Vicksburg,  Mississippi.  Personnel  involved  in  the  condition  sur 
vey  were  Messrs.  P.  J.  Vedros,  S.  J.  ALford,  and  P.  S.  McCaffrey,  Jr. 
This  report  was  prepared  by  Mr.  Vedros  under  the  general  supervision  of 
Messrs.  J.  P.  Sale,  R.  G.  Ahlvin,  and  R.  L.  Hutchinson  of  the  Soils  and 
Pavements  Laboratory.  Appendix  A was  obtained  from  the  Air  Force. 

COL  Ernest  D.  Peixotto,  CE,  was  Director  of  the  WES  during  the 
conduct  of  the  study  and  preparation  of  the  report.  Mr.  F.  R.  Brown 
was  Technical  Director. 
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Conversion  Factors. 


I-ritish  to  Metric  Units  of  Measurement 


British  units  of  measurement  used  in  this 
metric  units  as  follows : 

Multiply  By 

report  can  be  converted  to 
To  Obtain 

inches 

2.54 

centimeters 

feet 

0.3048 

meters 

square  inches 

6.4516 

square  centimeters 

square  yards 

0.8361274 

square  meters 

miles  (U.  3.  statute) 

1.609344 

kilometers 

pounds  (mass) 

0.45399237 

kilograms 

pounds  (force)  per 
square  inch 

0.-  894757 

newtons  per  square 
centimeter 

Fahrenheit  degrees 

-* 

Celsius  or  Kelvin  degrees 

I 


* To  obtain  Celsius  (C)  temperature  readings  from  Fahrenheit  (F)  read- 
ings, use  the  following  formula:  C = (5/9)(F  - 32).  To  obtain  Kel- 
vin (K^  readings,  use:  K = (S/QUF  - ^2)  + 273.  "IS. 
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L.  Authority  for  conducting  condition  surveys  at  selected  air- 
fields is  contained  in  amendment  * - i":  1,‘VA  RDTE  Funding  Authorization 
(.t-l-T-MC-'  , 1 6 February  1/72),  subject:  ’’Air  Force  Airfield  Pavement 

Researcl  Program,"  fro::,  the  Office,  Chief  of  Engineers,  U.  S.  Army, 
Direct  -rate  of  Military  Construction,  dated  18  February  1972 • 


Puroose  and  Scone 


The  purpose  of  this  report  is  to  present  the  results  of  a 
condition  survey  performed  at  Castle  Air  Force  Base  (CAFB),  California, 
during  8-10  November  197'  The  following  two  major  areas  of  interest 
v:ere  considered  in  this  condition  survey: 

(b  The  structural  condition  of  the  primary  airfield 


pavements . 

The  condition  of  pavement  repairs  and  the  types  of  main 
tenance  materials  that  have  been  used  at  this  airfield 


3.  This  report  is  limited  to  a presentation  of  visual  observa- 
tions, discussion  of  these  observations,  and  pertinent  remarks  with  re- 
gard to  the  performance  of  the  pavements.  No  physical  tests  of  pave- 
ments, foundations,  or  patching  materials  were  performed  during  this 
survey.  The  annual  pavement  maintenance  plan  for  CAFB  is  presented  in 
Appendix  A. 


Pertinent  Background  Data 

Location  and  tonography 

4.  CAFB  is  located  approximately  8 miles*  northwest  of  the  town 


* A table  of  factors  for  converting  British  units  of  measurement  to 
metric  units  is  presented  on  page  vii. 
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of  Merced,  California,  in  the  Jan  Joaquin  V-tlley . To  the  east  of  the 
base  re  the  Sierra  Nevada  Moun tains  and  t the  west  is  the  Coast  Range. 
The  airfield  has  a nearly  uniform  slope  toward  the  southwest  which  pro- 
vides good  surface  Lrainage.  Th<  elevatioi  )f  th«  airfield  is  170  ft 
above  mean  sea  level. 

Geolo.c/  and  soils 

The  foundation  or  natural  grade  at  the  airfield  represents  the 
present  stage  of  erosion  of  the  older  terraces  of  the  Merced  River, 
which  flows  in  a westerly  direction  some  7 miles  north  of  CAFE.  The 
sungrade  soils  are  composed  of  relatively  uniform  silty  to  clayey  sands, 
which  are  classified  as  .24- GC  material  according  to  the  Unified  Soil 
Classification  System.'  The  subgrade  materials  are  predominantly  non- 
plastic  silty  sands  that  tend  to  increase  in  plasticity  with  depth. 

CL imatif  conditions 

6.  The  airfield  is  located  in  an  area  having  a semihumid  cli- 
mate, c.aracterized  by  hot  summers , mild  winters,  and  light  rainfall. 

The  temperatures  reach  an  average  maximum  of  about  97  F during  the  sum- 
mer months  and  ar.  average  minimum  of  about  35  F 'luring  the  winter 
months . The  average  annual  rainfall  is  about  11  in . , the  majority  of 
which  occurs  during  the  winter  months.  Climatic  data  for  the  area,  ex- 
tracted from  U.  S.  Weather  Bureau  records  for  Merced,  California,  are 
shown  in  table  1. 

Drainage  and  water  table 

7.  Shallow  flooding  of  the  general  area  from  seasonal  overflow- 
ing of  streams  of  the  Sierra  Nevada  Mountains  has  been  alleviated  by 
the  construction  of  canals  and  levees  off  the  base  and  ditches  and 
storm  drains  on  the  base.  The  groundwater  elevation,  even  after  a wet 
winter,  is  about  15  rt  below  ground  surface  due  to  the  free  draining 
characteristics  of  the  base  and  subgrade  materials.  A perched  water 
table,  generally  overlying  hardpan,  is  present  in  some  local  areas. 


* U.  S.  Department  of  Defense,  "Unified  Soil  Classification  System 
for  Roads,  Airfields,  Embankments , and  Foundations,"  Military  Stan- 
dard MIL-STD-619B,  June  19o8,  U.  S.  Government  Printing  Office, 
Washington,  D.  C. 
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General  description  or  airfieLd 

In  November  ' *72 , the  pavement  facilities:  at  CAFB  consisted 
of  a NW-SE  (12-30)  runwisy,  a parkin,;  apron,  tn  operational  apron,  two 
warm-up  aprons,  stub  parking  aprons,  a SAC  alert  facility,  an  ADC  fa- 
cility, connecting  taxivays , a cal  ii  ration  hftrdstand,  a washrack,  and 
hangar  access  aprons.  The  runway  Is  dOO  ft  wide  and  11,800  ft  long, 
and  the  aprons  are  of  various  sizes.  A layout  of  the  airfield  is  shown 
in  plate  1.  A pavement  -Ian  indicating  the  type  of  pavement  on  each 
facility  is  shown  in  plate  2. 

Previous  reports 

9.  Previous  rep  rl  >n  :<  r . ...  ar<  ! !t<  I below.  Pertinent 

data  were  extracted  from  them  for  ndition  survey. 

a.  Condition  survey  re  pc- ft  s . 

(1)  Ohio  River  Divisi  u Lai  rat'  lies,  CE,  "Report  of 
Rigid  Pavement  Condition  Survey,  las tie  Air  Force 
Base,  California,"  Marc!  195^,  Cincinnati,  Ohio. 

(2)  , "Cor. Cl  ion  Survey  Report,  Castle  Air 

Force  Base,  California,"  March  1959,  Cincinnati,  Ohio. 

(3)  ■ "Condition  Survey  Report,  Castle  Air 

. jr  ■■  Base,  lad  Lforni  . ' . Cincinnati,  Ohio. 

b . Pavement  evaluation  reports . 

(1)  U.  f . Army  Engineer  District,  Sacramento,  CE,  "Report 
on  Evaluation  of  Carrying  Capacities  of  Airfield  Pave- 
ments, Merced,  California,"  May  1944,  Sacramento, 
California. 

(2)  , "Report  on  Evaluation  of  Carrying  Capac- 

ities  (Addendum  No.  l)  Merced  Army  Air  Field  (Castle 
Field),  Merced,  California, " November  1946,  Sacra- 
mento, California. 

(3)  U.  S.  Arm y Engineer  District,  'San  Francisco,  CE,  "Air- 
field Pavement  Evaluation,  Report  No.  3 5 Firing-in- 
Butt  Facility,  Castle  Air  Force  Base,  Merced,  Cali- 
fornia," January  1958,  San  Francisco,  California. 

(4)  , "Airfield  Pavement  Evaluation,  Report 

No.  4,  ADC  Facility,  Castle  Air  Force  Base,  Merced, 
California,"  January  1958,  San  Francisco,  California. 

(5)  , "Airfield  Pavement  Evaluation,  Report 

Mo.  ADC  Facility,  Castle  Air  Force  Base,  Merced, 
California,"  January  1958,  San  Francisco,  California. 
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(6)  U.  S.  Army  Engineer  District,  Jan  Francisco,  CE, 

"Airfield  Pavement  Evaluation,  Report  No.  6,  Castle 
Air  Force  Base,  Merced,  California,"  May,  1958,  San 
Francisco,  California. 

(?)  , "Airfield  Pavement  Evaluation,  Report 

No.  7,  Castle  Air  Force  Base,  Merced,  California," 
March  1560,  San  Francisco,  California 

History  of  Airfield  Pavement,: 

Construction  history 

10.  The  construction  of  CAFB  was  initiated  in  June  1941 , under 
the  supervision  of  the  Corps  of  Engineers.  Details  of  the  design  and 
construction  history  of  the  airfield  pavements  (extracted  from  the  re- 
ports referenced  in  paragraph  9)  are  presented  in  table  2.  As  is  noted 
in  table  2,  the  north  parking  apron,  which  was  constructed  in  1956,  and 
the  pavements  constructed  in  1957  and  1959  are  the  only  pavements  at 
CAFB  that  were  designed  for.  3-52  operations . Pavement  thicknesses, 
descriptions,  and  other  details  are  presented  in  table  3. 

Traffic  history 

11.  CAFB  was  originally  designated  as  a training  base,  and  the 
initial  traffic  operations  consisted  almost  entirely  of  small,  trainer- 
type  aircraft.  Following  the  construction  of  the  NW-SE  runway,  the 
field  was  used  primarily  as  a training  base  for  B-29,  B-50,  and  smaller- 
type  bomber  aircraft.  B-29  and  B-50  traffic  continued  at  the  base 
until  about  May  1954,  when  B-47  and  KC-135  aircraft  began  operations. 

Use  of  the  B-52  aircraft  for  training  operations  began  in  June  1955- 
Selected  traffic  data  for  the  period  June  1955-December  1971  are  pre- 
sented in  table  4.  The  average  takeoff  weights  for  the  B-52  aircraft 
ranged  from  about  350,000  to  380,000  lb  for  the  period  1955-1967  and 
from  about  402,000  to  435,000  lb  for  the  period  1968-1971.  About 

90  percent  of  the  takeoffs  occur  from  the  southeast  (30)  end  of  the 
runway.  At  the  time  of  this  survey  there  were  approximately  35  flights 
a day  (B-52  and  KC-135)  being  flown  from  CAFB. 


12.  Traffic  data  from  the  1963  condition  survey  report  show  that 
about  590  alert  operations  by  B-52  aircraft  were  performed  during  the 


I. 


peri  : April  19  >-July  L9(  • Traffic  rec  ■ for  the  period  1965-197 
indicate  that  only  K'’-135  aircraft  (a  tot;  peration;  I were  in- 

volved in  the  pr:  :tice  alert  exercises. 

Conditions  of  Pavement  .’irfa- 


I avement  Inspect  ion  t-r  u-  :ar<. 

13.  Hie  follow  in,:  procedure  was  used  in  conducting  the  pavement 
inspection  of  the  rigid  pavements.  Representative  features  we re  se- 
lect! s for  detailed  inspection.  The  features  were  then  inspected  slab 

by  slab,*  and  the  defects  were  recorded.  The  locations  of  the  individual 
pavement  features,  the  inspection  starting  points,  and  the  directions 
in  which  the  pavements  were  inspected  (shown  by  arrows)  are  indicated 
in  plate  L.  The  results  of  th<  rigid  pavement  survey  for  those  features 
inspected  in  detail  are  presented  in  table  5 . This  table  shows  a quan- 
titativ<  : reck down  of  the  various  types  of  defects  and  a condition  rat- 
es r • aeh  pavement  feature  inspected  in  detail . The  procedures  used 
for  determining  the  condition  rating  of  a pavement  are  given  in  Appen- 
dix III  of  Department  of  the  Army  Technical  Manual  TM-5-827-3 > "Rigid 
Airfield  Pavement  Evaluation."  dated  September  19^5 • 

Rur.w.y 

1 4 . At  the  southeast  (30)  end  of  the  runway,  there  were  a number 
of  major  defects  that  had  occurred  in  the  rigid  overlay  (10- in.  over 
11- in.  Portland  cement  concrete  (PCC))  pavement  since  the  last  survey 
in  19o2.  Of  the  major  defects  observed  in  the  first  400  ft  of  this  end 
(features  R1A  and  R7D),  only  one  occurred  in  the  l8-in.  PCC  pavement. 

In  the  next  800  ft  of  the  southeast  end  (features  R2A,  R3B,  and  RUC ) , 
which  consists  of  18-in. -thick  PCC,  8,  13,  and  26  percent  of  the  slabs 
contained  a major  defect.  All  of  these  defects  occurred  in  the  center 
100-ft-wide  portion  of  the  runway.  The  asphaltic-concrete  (AC)  pave- 
ment in  the  interior  portion  of  the  runway  (sta  22+00  to  118+00)  was  in 
very  good  condition.  The  area  from  sta  22+00  to  50+25  and  from 


* A slab  is  the  smallest  unit,  containing  no  joints,  of  a given  pave- 
ment feature . 
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sts  ♦*  to  11  ••  i een  -plane  i ; I overlaid  in  1969  due  to 

*•  p'1  ■ • •'  th>  •f'  ■ 'r  ; ear.-  to  have  corrected  the 

:•  : . The  ' • .■  - ■ ' n'  • - runway  (photo  1 ) con- 

leral  . ■ -in. -thick 

1. aver  ' r * f tv  r.:t  1 • •'  * nortr.w*  't  (11  ) end  was  In  excellent 

ndit  . It  more  t • f 1 slai  :ontaini 5 1 major 

1 :vt.  e pr-  In  ant  • ■ .n  t.ne  rur.wtsy  pavement  were  ’ ngitu- 

iin  . unm  rj  t runt  ty  L<  f<  ■*  is  j re- 

cent el  :n  table  o. 

I-  . Prom  an  operating  starrlpo  hit , the  removal  of  deposits  of 
left  : rui  tires  f nding  aircrafl  :tili  :on- 

stitutes  £ problem  and  must  e 1 or.--:  ./earl;.  . 

■rfmary  tax  Iway  s 

Th<  taxiway  10 , 

...  Taxiwa;  . whi  par  • • iway,  consists  of  both  flex- 

LbJ  • ■ ' Lgi  i : • v<  mt  ts.  rigid  se  :i  n (featiire  T2A) , which  is  ad- 

•ent  to  the  northeast  edge  f the  operational  apron,  consists  of 
I -in.  >ver  an  flexi  . sectior  v<  ment  was 

in  excellent  condition,  with  only  about  3 percent  of  the  slabs  contain- 
■ , ■ . pavement  rt  i<  f taxi- 

•/ay  1 wa;  in  ‘’air  condition,  wit'  evidence  some  slight  roughness  in 
t-  pavement  surface  (photo  3).  Very  little  cracking  was  apparent  in 
the  surface;  however , about  25  ft  of  the  center  section  of  this  taxiway 
no-  r the  northwest  end  of  the  runway  aas  oee.-i  reworked  and  resealed 

•)•  There  were  also  areas  on  the  taxiway  that  had  been  patched. 
Although  the  AC  section  (feature  T19A)  adjacent  to  the  rigid  section  on 
the  southeast  end  had  been  repa’red,  there  were  signs  that  roughness 
was  developing  again.  Taxiway  2 (features  T1A,  T3A,  and  T4A)  was  rated 
from  excellent  to  poor  or  failed  in  this  survey.  The  21-in.  PCC  por- 
tion of  taxiway  2 (feature  T3A),  which  was  originally  the  north  parking 
txiway , was  in  excellent  condition,  with  no  major  defects  re- 
corded. "he  portion  of  taxiway  (feature  Tt-A)  th- 1 was  originally  des- 

t and  that  consists  of  18-in. -thick  PCC  pavement 
over  an  old  flexible  pavement  var  In  excellent  condition,  with  only 


•:bout  ' percent  •'  the  si-:  hh  -i  ■■  or  defect.  Taxiway  2 (fea- 

ture T1A  consists  of  11- • . I'".'  ■vur.i'nt  which  sLah.  that  have 

ive  been  wil  -Ln.-thic  'C  p;  vt  ■ ■ nt  . T1  < center 

tw  Lanes  f thi  featur  r<  Lr  ; or  1 LLed  mditi  wit!  just 

: ..  very  LI- in. -thl  ntai  ii  at  Least  >n<  ms  jor  defect. 

Lntenance  record!  btaii  i tl  is<  Jivi  Engineer  si  rw  1 1 at  ! p- 

t-rox Imately  127  slabs  in  the  center  two  Lane:;  have  been  replaced  since 
19i- 3*  Approximately  75  percent  f these  nev.  slabs  were  observed  during 

• is  survi  ■ r ;ct . A layout  of  the  slab  replace- 

t ixiway  at  : t e tub  p;  rking  aprons  is  shown  in  plate  3-  A 
number  of  the  slabs  are  rep.1  a cod  nearly  every  year  (as  funds  are  made 
avi  Llabl<  . A tyi  ical  cross  section  indicating  the  typ<  f slat  re- 
placement is  also  shown  in  plate  7. 

L7.  Taxiways  - and  1C  were  -onstructed  partly  of  flexible  pave- 
ment and  partly  of  11-in.  PCC  (pi  t l).  The  11-in.  PCC  wa s generally 
in  tl  same  condition  is  tl  t nd  it  taxiv.ray  . Tht  flexible  pavement 
art  i of  the  taxiway  j had  ;om<  Ltu  1 i cr  :king  and  rutting  in 

the  • wheel  paths  (pi  >t  5).  Taxiway  3 (to  the  SAC  alert  area), 
which  consisted  of  20-in. -thick  PCC  was  Llent  condition  with  no 

major  defects  observed. 

Apron.:  ar.l  alert  facilities 

18.  Approximately  30  percent  of  the  slabs  in  the  operational 
apron  were  inspected  in  detail,  and  the  results  of  this  limited  survey 
ore  presented  in  table  5-  The  entire  apron  was  not  surveyed  because 
planes  were  parked  in  almost  every  parking  slot.  A comparison  of  the 
results  for  the  area  surveyed  with  the  results  of  the  surveys  per- 
formed in  1958  and  1972  rcr  the  same  area  indicates  that  there  has  been 
an  increase  in  cracking  in  some  of  the  l6-in . pavement,  particularly  in 

• - taxiing  area  along  the  southwest  edge  of  the  apron  near  the  washrack. 
There  are  a number  of  slabs  in  this  area  that  have  deteriorated  to  a 
shattered  condition.  A cursory  survey  of  those  areas  where  the  aircraft 
were  parked  indicated  the  pavement  :ondition  had  not  changed  to  any  ex- 
tent since  the  1958  and  1962  surveys.  Approximately  33  nercent  of  the 
slabs  in  the  operation-.!,  apron  contained  a major  defect.  The  areas  in 


which  these  t eri  wester  i southwi  stem 

e ' f Che  a] : .in . 

Li.  Tv  t\  , v -i?-  -up  r 10- in.  >.  r 1 ' was  in  ex- 
cellent condi t i nr. , with  r.  1 y •ibo'.t  percent  of  the  ‘‘.labs  containing 
major  defect . < w tj  t for  tax  t ithwest  end  f 

the  w •••:  ■ ■■;•  • ■■  -L - • : . ' u.;e  this  area 

■ r takeoffs.  i " - ■ pron  -in.  PC  pavement.)  .-/as  a]  so 

scellenl  ti  , wil  > percent  f th  slabs  :ontaining  a 

major  iefect . 

r features  /•■  B and  t6b  ) were 

in  nt  n,  wil  ts  recorded.  The  n r fch  [ arl  - 

pron  (feature  aise  < i \ arl 

rcraft;  wever,  1 -in.  1 pear  be  • xcelli  i t 

ndi  tior. . 

Che  parking  st  nsidered  to  be  in  a poor 

to  failed  .ondi*  • n in  * ■ ■ - tee  1 -thick  pavement  is 

till  being  used.  ■ stal  s 

. Vei  w f<  :t  ■ w r« 

found  ir.  the  replace  [ '•  ■ . s . tube  . a wer-  inspected 

has.  1 -Id)- 


Ma Lntenance 


: . Maintenance  *'  1 .11  has  consisted  of  joint  sealing,  spall 

irs,  ab  rej  em<  t,  slur  il  ber  removal,  and  asphalt 

. . Heat  an  . ying  AC  sections  of  the  runway  and 

a st  performed  . " iceni  rat  Lon  f mainl 

-’ort  has  been  ot.  the  11-in.  P;'-’  pavements,  which  are  showing  the  great- 
tress.  Thi  wor  hi  enej  Ly  c Lsted  track  sealing  and 

the  replacement  of  the  more  iisl  I are  vail- 

-in.  pavements  in  the  o]  ert tional  apr 
Ly  bei  l j ho  it  the  i ear 

:e  t > • s.  A copy  of  the  an- 

. • nance  plan  for  thi:  airfield  was  obtained  from  the  Air  Force 
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resented  Append i - . rhis  plai  Lndi  :ates  the  type  and  amount 
: rr.-i'.  ■ .-m  -iid  repair  t • ‘ v icon  pur  former  t:  trough  November  1972 

we  LI  thal  i reposed  for  thi 

Kval nation 


" • Latest  < re]  rt  f ■ this  airfield  was  [-repared 

'n  1 ••  < (see  [ 'irr:.  rnph  some  'r.anges  in  gear  configurations 

ind  nu  f v is  ti  • been  made  since  that  time,  a new  evalua- 

tion table  (table  6)  ha:  be  n prepart  1.  Pht  physi  :al  properties  of  the 
tterials  as  indicated  i i rt  art  ; av<  beei  use  i for  determin- 

ing the  Load-earr  Lng  cs  abilities . Whert ■ the  :ond it ions  of  the  pave- 
ment.: indicate  a need  for  modificat Lon,  i Load-c;  rrying  capacity  nac 
; oen  a i.'ustei. 


■ ! is ions 


Tv  foil  wing  re::  r summarize  the  findings  of  the  1972 

inspection : 

The  11-in.  ICC  pavements  a r < presently  carrying  the  loads 
t ■ B-  : ircr;  ft  perating  at  the  base  but  are  se- 
• rely  era  • t and  Li  jtr  :ss<  i.  A considerable  number  of 
ti:e  11-in.  slabs  in  the  center  two  lanes  of  taxiway  2 
•ind  in  the  center  lanes  of  the  parking  stubs  have  been 
replaced  wit:.  21-i:  .-thick  PCC  pavement. 

b.  There  has  been  an  increase  in  cracking  in  some  of  the 
1 6 -in.  PCC  slabs  of  the  operational  apron  to  the  extent 
that  a number  of  the  slabs  are  considered  to  be  in  a 
shattered  condition  and  will  have,  to  be  replaced  in  the 
near  future . 

£.  Removal  of  rubber  deposits  on  the  runway  is  a yearly 

maintenance  problem;  however , the  pavements  appear  to  be 
responding  satisfactorily  to  methods  of  removal  that  are 
used. 

d.  The  flexible  pavement  on  the  runway  interior  and  the  pri- 
mary taxiways  has  become  rough  from  operations  of  B-52 
aircraft;  however,  heater -planing  to  level  the  surface 
and  overlaying  seem  to  have  corrected  the  problem  on 
the  runway . Some  tire--::  of  I ■ xiway  s hav<  roughened 
in  and  ar<  signs  - f ruttin  and  grooving. 
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Table  1 

Cl Ik ■ • ; t i c Data* 


Average 

Daily  Temperature , 

F 

Average  Precipitation 

Month 

Max imum 

Minimum 

Mean 

Rainfall,  in. 

Snowfall 

January 

55 

35 

45 

2.3 

— 

February 

61 

39 

50 

1.9 

Trace 

March 

66 

41 

54 

1.9 

Trace 

April 

74 

45 

60 

1.0 

— 

May 

82 

51 

67 

0.5 

Trace 

June 

90 

55 

73 

0.1 

-- 

July 

97 

6l 

79 

0.0 

— 

August 

95 

59 

77 

0.2 

-- 

September 

90 

54 

72 

0.2 

-- 

October 

79 

47 

63 

0.5 

-- 

November 

67 

39 

53 

1.2 

— 

■ December 

56 

36 

46 

1-9 

-- 

Annual 

76 

47 

62 

11.7 

Trace 

No.  of 
Years  of 
Record 

51 

51 

78 

81 

21 

* Extracted  from  U.  S.  Weather  Bureau  records  for  Merced, 
California. 


; -•  --v- 


rje  rational  ap ron 

4 

AC 

1941-!.; 

CE 

(Arc  rial:  r r>  • w.  truc-ted  at  later  date 

CE 

'SW-.’E  runway 

3te  10*0/  to  l4*00 

11 

ICC 

,‘t  i iUn*.  i^)  r{ *00 

3 

AC 

,'t-i  to  90*00 

11 

ICC 

Taxlwny  1 

CE 

Jtu  14«*"  t .''I'*  ' 

4 

AC 

St 4 to  80** 

3 

AC 

Taxiwuy  7 

AC 

1943-46 

CE 

.'  >ut.’s  warm-up  apron 

11 

PCC 

1943-46 

CE 

:.***-•'•  nun#  #y  . 'ta  •■  «'■  to  11  * • 

AC 

1951 

CE 

Twlwv  1,  ta  «*•  to  UOt/ 

AC 

1991 

CE 

Taxi  way  ^ * --'ll  11 

3 

AC 

1991 

CE 

TaJtiway3  4 *04  10 

1991 

CE 

,,  ..  * *Sj*i  ft 

3 

AC 

- 

West  >95  ft 

U 

PCC 

StUC  : oTrt  illg  UX+:  •* 

11 

1951 

CE 

Dc-  muter.  existing  pavement, 

, ■ , - ■ ;-] ! «:.*'vl  : ad 

:iW-i  runway 

1954 

CE 

it 

A.  • * 

, '/  -I:  I a ;a 

. v,  ’ ' - ' t . 11 

y V jOO-U  • -a-  1 oad  ( iuadr  icycle ) 

Hangar  apron 

14 

PCC 

1954 

CE 

. 

load,  • 00 -ps  1 

4 

AC 

tire  pressure 

r tring-ir.-o  itt 

• 

CE 

Cal . r ration  hsrdstan  i 

14 

PCC 

Taxiway 

AC 

! 

ADC  facility 

1954-59 

CE 

. -1;  wheel  load. 

r-psi  tire  pressure 

Al ert  apron 

10 

PCC 

1 

Alert  hangar 

10 

PCC 

■Operational  apron 

10 

PCC 

1 

Taxiwayr  -1 , To,  a.-.::  Tj 

4 

AC 

1 

!i Vi-JF  runway 

1955 

CE 

-It  tw  ’ -■  - lual  w 

heel  assembly 

.’Vi  lO+O"  to  l4-0 

10 

PCC  * 

eta  i4«oc  to  . *oc 

19 

ft  a 110*00  to  lit  *oo 

u 

AC 

Tta  11 9—  to  1?*?-k  ■ 

18 

PCC 

Sort),  -arr.-;:  ipron 

18 

PCC 

1955 

outh  warm-up  apron 

10 

Ft::* 

1 ■ ' 

Taxlway  1 

195$ 

CE 

ft  a 13+tt  to  p -AT 

4 

AC* 

St  a 5C-K0  to  "•  +0* 

4 

AC  * 

tv  - * 11  - 

3 

St  a 11  ^ f to  IP  ••*00 

AC 

Ai  ■•  •'■•  t t rti.  worn-up  a;  :v. 

• 

AC 

Tax  way.7  ■ and  1 > east  ?05  ft 

3 

AC* 

1955 

CE 

Taxiway  7 

4 

AC 

1955 

Tax  Iveys  and  11 

3 

AC* 

1955 

CE 

Operational  apron 
Apron 

16 

PCC* 

CE 

- 

load,  hOC-psi 

tire  pressure 

Tax Lwv  , west  portion 

18 

PCC 

15  ' . 't  ■-U,  dual-wheel 

load 

Taxi  way  1,  sta  0*00  to  f.CHCO 

18 

PCC* 

. . lual- 

load 

Nose  i if. 3 .-tub  parking  area 

11 

FCC 

1955 

CE(3) 

Designed  to  mate’!  existing  pavement, 

af(i) 

75,000-lb  wheel  load 

Soso  doeka  (5),  washr&ck  area 

16 

PCC 

1955 

CE 

load,  TOC-psi 

tire  pressure 

Wasnraek 

14 

PCC 

1955 

CE 

80,000-1:  dual-wheel  load 

ADC  facility 

I 

CE 

Taxiway  apron  icee: r. 

10 

pcc 

si  tire  pressure 

Operational  apron  extension 

10 

PCC 

1 

Ac -cs  apron 

10 

fee 

1 

■ 

Readiness  hangar 

14 

PCC 

! 

North  parking  apron 

CE 

twin-1 

■ear  assembly 

Apror. 

17 

PCC 

Taxivay  ' 

r>l 

PCC 

Seen  docks  (2) 

1957 

AF 

Hangar  area 

18 

pec 

Taxi way  r , east  portion 

18 

FCC 

CE 

f 

ADC  power  -heck  pad 

10 

PCC 

1959 

AF 

. 

-p. 1 * .re  pressure 

Alert  stub,  and  taxiway  3 

20 

PCC 

l • 

CE 

■ -• 

ear  assembly 

ngineers, 

and  A T denote.-. 

Air  K r • 

v-  rlay  j «v**rw*rt . 
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Summary  Of  physical  PROPtRTy  a 


T'tble  4 


Selected  Traffic  Data 


1/cle 

::  of  Operut 

Ion 

Year 

Medium 

Bomber 

Heavy 

lumber 

Tanker 

Heavy 

Cargo 

1955  (Jun-Dec ) 

15 

375 

282 

52 

1,325 

1956 

4o 

1,825 

1,120 

260 

6,831 

1957 

39 

2,127 

1,356 

254 

7,092 

1958 

52 

2,418 

1,933 

225 

8,728 

1959 

4o 

4,890 

1,992 

270 

13,192 

I960 

46 

2,641 

:\30& 

293 

10,455 

1961 

56 

3,056 

2,928 

75 

8,099 

1962 

8 

3,000 

3,948 

30 

4,980 

1963 

10 

2,980 

. 700 

40 

4,500 

1964 

11 

2,989 

3,500 

49 

4,350 

1965 

6 

3,119 

3,654 

433 

3,503 

19  66 

1 

3,073 

3,089 

579 

3,126 

1967 

1 

2,938 

3,419 

867 

2,776 

1968 

1 

3,102 

4,680 

549 

2,506 

1969 

0 

5,011 

5,968 

1,392 

1,106 

1970 

0 

3,482 

5,054 

548 

1,215 

1971 

0 

3,400 

4,790 

525 

1,325 

Avr  takeoff 
weight,  lb 

160,000 

365,000- 

415,000 

240,000 

175, GOO- 
275, 000 

7,000- 

70,000 

Av,-  landing 
we ight , lb 

100,000 

230,000 

150,000 

95,000- 

190,000 

Note : Portions 

of  traffic 

data  are  estimated. 

SUMMARY  OF  DATA  - RIGID  PAVEMENT  CONDITION  SURVEY 


ATfcC  t ANO'NO  Atv  I ypfs  AM 


Photo  1.  Condition  of  AC  surface  on  edges  of  runway 
at  northwest  end 


Photo  2.  Cracking  in  18-in.  PCC  of  taxiway  1 


Photo  5*  Densification  in  taxiway  10  in  wheel  paths 
of  B-52  aircraft 


Photo  6.  Replaced  slabs  in  center  of  stub  parking 
Cracked  pavement  in  foreground  is  11- in.  PCC 


C A.  ib*A  ’ \ 

HAUL) 5 TASL. 


OVERRUN 


A >OHTh 

A A V V 

APRCY 


A*  AAV  2 


PARKING  APRON 


LEGEND 


R Bi.SAAV 

r a x a a . 

A APRON 


' BS 

A SB 


NOTES  FEATURE  DESIGNATION  DENOTES  TYPES  OF  FEATURE. 

number  or  feature  for  given  type,  and  type 

OF  TRAFFIC  AREA 

2 TBAFF  c AREA  DESIGNATIONS  ARE  BASED  ON 
heavy  load  CRi  TERia 


FEATURE  DESIGNATION  CSEE  NOTE  U 

is"  pcc/1  surface  pavement  thickness  and  type 


type  of  feature 


tvPE  TRAFFIC  AREA  'SEE  Nr  T£ 


A-A  TYPE  TPAFFlC  AREA 
O B TYPE  traffic  area 
C-C  type  TRAFFIC  AREA 
0-0  TYPE  TRAFFIC  AREA 
X NO  TRAFFIC  TYPE  ASSiGNED 


AC  ASPHALTIC  CONCRE  Tf 
PCC-PORT^AND  CEMENT  CONCRE T E 
DBST-  DOUBLE  BiTUM  NO  ,S  SURFACE  TREATMENT 
►-  DIRECTION  OF  SURVEY 


VICINITY  MAP 


RI9X 

DBST 


OVEPBL N 


SOUT *,  AARM-UP 
APRON 


ALERT  APRON 


POHfH  CHEC*  PAD , 


•NOSE  DOCKS 

ACCESS  APRON 
ORERAT’ONAl  APRON  EmT 
TAXiWAr  APRON  ACCESS 


AIRFIELD  LAYOUT 


PLATE  1 


< 

•- 

. X \ . , 

, OPERATIONAL  APRON 

l • 4 AC 

(TYPICAL) 


TRANS* 

DUMMY 

DOWELi 

ThiCKEI 

DUMMY 


horizontal 


vertical 


parking! 


SAWED  CONTRACTION  JOINT 


4'1 

SAWED  CONTRACTION  JOINT 


EXISTING 


NO  4 REBAR  7 SPACES  AT 


NO  4 REBAR  7 SPACES  AT  !*-?%*  OC 


COMPACTED  SUBGRADE 


NO  5 DEFORMED  STEEL  BAR 
2 -9  "LONG  AT  r-  g"  SPACING 


typical  section  across  taxiway 


NO  5 DEFORMED  STEEL  BAR 
2‘  6"  LONG  AT  6" SPACING 


LEGEND 

TRANSVERSE  expansion  JOINT  WiTH  DOWELS 
DUMM v GROOVE  EXPANSION  JOINT  WITHOUT  DOWELS 
DOWELED  CONSTRUCTION  JOINT 
THICKENED  EDGE  EXPANSION  JOINT 

DUMMY  GROOVE  JOINT  ADJACENT  TO  THICKENED  EDGE 


PARKING  stub  number 


SLAB  REPLACEMENT 

963 

964 
966 
96  7 
'969 
I9T| 

• 972 

PROGRAMMED  FOR  FV  73 
PROGRAMMED  FOR  FV  74 


V770*  0 V T 


E Xi  STiNG 

M"  PCC 


CASTLE  AFB 

SLAB  REPLACEMENT  ON  TAXIWAY  2 


mo  stee l e*o 
t r-  fl*sA4C<v6 


llgs 

■gig 

ils 

PLATE  3 


Appendix  A 

ArV  /sin.  . v t.v.  ■ ' ■: 


• . r !•- 

Year 

-i  ~.r  . i 

Existing 

V>-i';r:tcntmc<  a.h  Ise^alr  Jllator.' 

l‘r*:..<-r;t  -r  It 

«nr>  • primary,  li.  tailed 
; *.  "•  t. 

heavy 
111 -17 

195^  vxi 
1955 

Ilut  is  factor;/ 

ter  pliuinl  nr.  l v.  rlhye  i 
. ■ ' • V 

t *•:  to  ; ' " - t. . !!'•'» 

Heater  [lur.-.-:,  l.<7;; 
rtjwrl'ac  .ta  "I  **'' 
V.  1 //;, 

, primary*  li  '.all.  1 
• . - •:  l « * 

> : ■ >lt 

1 -Int  ' '.1,  I 1'.;,;  dcruhr <cr, 

1 «■/  -•  •,  1 

>ri;.r.-r  tar:  J ../:t 
seal,  177-77 

^.rmv.  i r'.ftor.' . ir,  t'Jli  : 

< * n 1 n-.'V  r , 

lO&i-T? 

:«'f  . • ‘ .•  T.*|  ; • fit 

;i4ai  I'// 

iWv.  : -r-.Il  I,  ri&.'ir 

froe  i ,.;r  r rr..1.  . 

to  at*  iO*X‘ 

, 'itl,  ory 

■ 

■ - . 

y t->-  ft,  1907 

idorry  real,  i'/7  j 

!vi*  ! valid , : r * j-y 

rrur  4ta  ' y.  1'  «- 

Flex ! c.  1* 

19# 

; >■  te'd,  . r •;  sy.-ater  t If jje 

w;-!  -v-rl-c.-  '•••r.ter  * ft, 

• ••  • ...  . . 

d arry  .teal,  I *'-'. 

'.'w.wf,  : ir-d.lv  1,  j.r  • rx 

: - ‘ «**  e:jJ  of  ritr-voy 

Flexible 

■-V.ti.-r  . • t res  ir,  •«•!,  1 • ; 

• 

...  • ■ . 

•.*.’.t«  r {lan/-  v. . 

. - • 

195^ 

Cat la factor 

• - . 

-rti  1972 

Pet  air  1 *73;  . 1 ',t 

, • - 

alert  i • 

1-^9 

.'■Utl  •tur 

: 

jmti’hinj',  l//l-7i 

7o;r.t  ct-al,  V# A. ; 

rintr  f.:t».-r. 'nr:,  1 >‘*3 

Tly.lwv  *7  -in  i 

U'.’-e  : the  •:•:•*.  air  ai 

tv  -•<  ' ‘ ’ - • .»■ 

.Tatlflfn-tsiry 

; , ..  , t ..  ,r  . ,♦  • . 

lrur,  1 . - 

3ttrfa'e  ^ftl,  I • 

• r : .rv  i.  trr  s r -r. 

heavy 

lr:*>  and 

hit  l.i  !’u  t ;y 

1 

eir.or  rej.air  1 »’i 

Joint  stiil,  177*4 

. • • 
half  bf  tflJCtvayr 
Btfc  ; 

Iv'l 

Ur.-atic  factory 

■ . • •.  . . - ; re- 

PCC 

; ■ 

; . . 

T.  .1- 

: 

repine. 

l>7a,  7TL  1'.-  • 

Tv<i* V--  »-•'*  »:•»•»  v ard 

AI»  -l*-rt  Xjtxlvtff 

Flex  Is.  ie 
a^ilsio 

19J1*  jr.(5 
1955 

Satisfactory 

P*-.iur*ace,  1 * 

■ 

heavy 

fat  1.:  f net  try 

i - ' . . 1>'1»  i - >;  re;  - * 

’ ■-  ;:it  ■ • , I >'■  ■ 

1955 

aatlftiVtofcery 

• . . • 

J ■ i r.t  c<.  al , ! 1" 

. 

1955 

Cotl ^factory 

Joir.t  seal,  1*':- 

’ub'i  <?,o) 

1 3» 

Un.t '.tit  factory 

: • 

: 

; re* 

• .1  n •>)  ■ 1-'  .:  ; y i,  i '7  .';  r-- 

: 1 ' • 1 - ' • : • : . i ' , 

ctl  l?-r. 

- 

FCC,  1973.  wi'J 

- 

•i  rir. , Aixl  p'ir<  .r.jr 

rxav7 

1951  v,i 

. • 

Ulgt  i 

heavy 

195S 

• • 

Bl£ld 

heavy 

1957 

. 

raintenonce 

flexlblo 

hetvy 

1954 

. • 

P’rii 

rtesvy 

19» 

•bit  is  fact  ry 

Joint 

. 

. 

• 

1972 

S':  t Is  factory 

Joint 

ceal, 

, 1971 

■ 1 ■ . . 

1972 

Satisfactory 

Joint 

• cal , 1.*- • 

, 1770 

. ■ • • • ... 

1971 

fatis  fa-tory 

Kof.e 

SUrfa'c  soul,  1976 

."•  t lory 

Joint 

. 

{ ■ 

Rcpia-e  f’? 

1J9 

• 

■;  Ant  ::fll 

I973 

eni, 

. i w . '.•«  1 

5-.ll,  1 ••  * 

1TY>.  O/errur 

II  !•'  lihoulder  stabilization 


U'l 


Tax  !v.v  ail  "W - 

r..  : . 


II  L ' T-’iX  lav . ’ sr;\;r  Rcr<f 
11091  ?V5,  Rose 

UC,9  Wnahrucit 


Flexible  I .-*• on 
Flexible  19'  S 


Bliriil  1959 

Flexible  arid 

neevy  195f> 


R1«H 

heavy 

Blftla 

heavy 


1W-  wid 

1955 


.JatisfiL'-tury 
-’otlafr,  ry 

i"  -it  Is  factory 
Satisfactory 

‘ "•'ri  :ry 


Aj-5  i • : JOl  i-  l«r-Ar  Re'lwaSV' 
• : r-  .-.or: -.red 

• : . ? v.  -'  •.d  '-  at 

. 


■ . 


Surface  sed  . I /'• 
. . : 


Alti!  res -dr  ani  ,'clnt 

. . ‘ 

.>arfa  real , 1 


"lal  rf-j  ulr  and  c ‘.'it 


: *.  ;■  .1  • .1.  . • ' . L »•  •:  r<  i iir<  1 : nt  .■•d,  1 - ; 


. 


'racked  .-lab  repair 
: ■ 

rerfilr , l'-*  '■* 





